We consider a scheme in which all quarks and leptons are composites of only two types of fundamental spin l/2 objects with electric charges l/3 and 0. The concepts of color and flavor acquire meaning only at the level of the composite systems. Gauge bosons such as W' or gluons connect only composite states, and are not fundamental. The scheme accounts for several regularities of the observed pattern of quarks and leptons.
The discovery of at least five flavors of quarks, each appearing in three colors, and the observation of at least five (and probably six) types of leptons, raise the possibility that these particles conceal some further substructure.1 It is simply unlikely that more than 20 building blocks of matter are fundamental.
The observed similarity between quarks and leptons suggests that, if there is a substructure, both types of particles are constructed from the same basic entities. This is particularly indicated by the relationship between the electric charge quantizations for leptons and quarks.
The neutrality of the Hydrogen atom reflects a mysterious connection between the charges of quarks and leptons. Such a connection would arise naturally if they consist of the same objects. A related empirical fact, which should be naturally explained by a successful scheme, is the vanishing sum of electric charges of quarks and leptons in each "generation" (e.g., ve, e-, u, d). In a composite model of quarks and leptons, the fundamental electric charge must, presumably, be one third of the electron charge. The most economical set of building blocks consists of two J=1/2 objects: one charged (Q=1/3) and one neutral. This is precisely the full content of our scheme. We denote the charged particle by T and the neutral one by V.
We name these particles "Rishons". 5 Their antiparticles are T(.Q=-l/3) and a(Q=O).
The simplest composite fermion can be constructed from three rishons.
There are eight combinations:
0)
TTT. This is a Q=+l fermion. We identify it as the positron e+.
(ii) TTV, TVT, VTT. These form three Q=+2/3 fermions. We suggest that the dynamics is such that the three states are degenerate. Quarks have three colors (rather than two or four) because there are three ways to arrange three rishons in a quark (and because two rishons cannot make a fermion).
In the limit in which the net number of T's and V's are conserved, we have two additive quantum numbers:
where Q,B,L are the usual electric charge, baryon number and lepton number.
We immediately see that baryon and lepton number are not conserved, but their difference is conserved, as long as the net number of rishons is conserved. However, we may wish to consider parity violating V-v mixing, in which case, B-L will not be exactly conserved.
Baryon-number violating processes are allowed. The calculation of the energy levels (quark and lepton masses) and of transition rates among them, depend on the unknown dynamics.
We now proceed to discuss the role played by the usual gauge bosons.
Since the fundamental unit of electric charge is l/3, the \? cannot act between single rishon states.
In fact, the simplest boson with the quantum numbers of W+ (Q=l ; B-L=O) corresponds to a state of the form (TTTVVV). Such a boson, when acting on a fermion which consists of three antirishons, will yield a state of three rishons, e.g.:
Thus W+ can convert ie+e+, d+u, u-t;, e-+v e' as required. The W-------boson carries the quantum numbers of (TTTWV).
Both W+ and W-can connect only composite states. The W'-bosons are presumably singlets under color and universality is likely to hold for their couplings to leptons and quarks, provided that their couplings are symmetric between T and V.
Gluons change a VTT state into TVT, etc. They rearrange the rishons in a quark and can act only on composite states. Some of the leptoquarks assumed in grand unification theories6 are also carrying the quantum numbers of a six-rishon state. For instance, the Q= 4/3 leptoquark of Su(5) corresponds to (TTTTW).
If W' (and Z) are composite, it is reasonable to guess that several sets of W's and Z's may exist. Parity may be violated at the short dis-tances relevant to our scheme (perhaps through V-v mixing).. Alternatively, it may be conserved at small distances and broken spontaneously at larger distances.
In both cases we may have additional weak bosons above the 80-90 GeV masses predicted for the usual W and Z.
No symmetry principle prevents W' from connecting, say, the ground ---state of TTV (namely, the u-quark) to an excited state of WT (namely, the s-quark).
Such transitions may be suppressed by small overlap integrals between ground and excited states, but they are not forbidden.
Their relative strengths define the Cabibbo angle and its generalizations.
In the absence of a clear understanding of parity violation in weak processes, we can offer only a wild speculation concerning the Weinberg angle.
Assuming that the short-distance dynamics somehow leads to an sumL x SUWR xU(1) theory at, say, TeV energies, Bw is defined by:
J em = sin fjw(Wl + Wi) + 4~0s 2ew B
where Wl, gR and B a re the neutral generators of SU(Z)h, SU(2)R and U(l), respectively. Since all of these neutral currents carry no net charges,
we may talk about their effective couplings to our fundamental objects.
We presumably have Needless to say, we have major difficults, all relating to the lack of a dynmaical theory.
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(ii) 
